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Effects of tongue cleaning on the suprahyoid muscle and development of oral care
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Tongue cleaning improves respiratory function in older adults. Considering
connection between the respiratory-related and suprahyoid muscles, this study aimed to investigate
wge}her tongue-cleaning interventions can improve myoelectric activity during respiration in older
adults.

A six-week randomized controlled trial was conducted in Kitakyushu, Japan, with 50 participants
aged 65 and older. The participants were allocated to the intervention (tongue cleaning with routine
oral hygiene) or control (routine oral hygiene alone) groups. The RMS of sEMG during exhalation
increased significantly at the end of the follow-up period compared with that at baseline in the
intervention group, but not in the control group.
As conclusion, tongue cleaning enhances the myoelectric activity of the suprahyoid muscle, which may
contribute to improved respiratory function in older adults. Thus, tongue cleaning can effectively
activate the suprahyoid muscles.



70% 75 70 70%
(1)
2022 8 2023 3 65 50
2
(2)
50 7 43
( ) ( ) 2
3 ( 2 1)
6
1 2 (DENT.ERAC
510; ) ( 150~200
9) 10
2 1 1 36
( n=18; n=18)
3)
6
®
1 FTU 12
(Tcn (MWST)
(5)ADL
(ADL) Barthel Index MMSE Mini
Nutritional Assessment Short Form (MNA-SF)
)
(IMS Co, TPM-01, , )
(CHESTGRAPH HI-105;CHEST M. 1., Tokyo, Japan) (FVC)
(PEFR) 3
™

(SEMG) ( )



SEMG Map1038( )
(RMS)
(LP-WS1311 )
®)
G*Power 3 0.05 0.8 0.6
35 0.2 50
®
SEMG(RMS)
(10)
( - )
Mann-
Whitney U Wilcoxon
2 Kruskal-Wallis
Steel FVC
SEMG(RMS)
SPSS 22(SPSS )
p < 0.05
@
¢ D
# 1. SENBEL HBEEDOBNNE OFFK
. Intervention group  Control group
Variables (n=18) (n=18)
Age (m) 88 (62-96) 88 (68-94) 0.723*
Sex (n)
Man 6 (33.3%) 3 (16.7%) 0.248°
Woman 12 (66.7%) 15 (83.3%)
BMI (m, kg/m?) 20.8 (15.6-30.3) 209 (16.4-37.4)  0.733°
MMSE (m) 27.5 (20-29) 26 (0-30) 0.867*
MNA (m) 12 (8-14) 12 (9-14) 0.960°
Barthel index (m) 92.5 (30-100) 90 (5-100) 0.246°
Number of teeth (m) 24 (0-30) 7 (0-28) 0.020*
total FTU (m) 10.5 (0-12) 12 (0-12) 0.851°
DMET (m) 21 (8-28) 26 (0-28) 0.577°
CCI (m) 1 (0-3) 1 (0-5) 0.468°
FVC (m,L) 1.3 (0.2-2.6) 1.5 (0.7-2.3) 0.351*
PEF (m, L/s) 1.1 (0.4-3.9) 1.1 (0.5-5) 0.527*
Tongue pressure (m, kPa) 21.1 (0-36.6) 26.3 (6.7-35.8) 0.261*
MWST (m) 5(3-5) 5@3-5) 0.349*
sEMG (RMS)
Inhalation 433 (83-171.5) 34 (14.9-123.1)  0.658°
Exhalation 48.7 (18-177.5)  49.5 (19.4-200.3)  0.874*
Tongue push 57.0 (16-247.7)  52.7 (20.3-123.0)  0.255*
Swallowing 424 (18-167.9) 333 (19.5-63.6)  0.467*
Tongue cleaning 98.2 (41-329.5) 982 (25.1-277.2)  0.658"
a: Mann-Whitney U test, b: chi square test. Conti iables are pi d as median (minis i )
BMI, body mass index; MMSE, | tal state exa ation; MNA, mini jonal ; FTU, functional tooth unit; DMFT, decayed, missing,
and filing teeth; CCI, Charlson comorbidity index; FVC: forced vital capacity; PEF, peak expiratory rate, MWST, modified water swallowing test; SEMG,
surface electromyography; RMS, root mean square.
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Intervention group Control group

o F

Variables Baseline 6-weeks later L Baseline 6-weeks later C . ’
value’ value’

FVC (m, L) 1.3 (0.2-2.6) 15(0.4-33)  0.007 1.5(0.7-2.3) 12(0.42.5)  0.133 0.409
PEFR (m, L/s) 1.1 (0.4-3.9) 1.4(0.5-4.6)  0.035 1.1 (0.5-5) 1.1(0.5-4.2) 0396 0.186
T(;’,'l‘gl:‘;a')"ess“" 21.1(0-36.6)  20.4(12.6-34.4) 0.472 26.3(6.7-35.8) 24.9(6.9-352) 0.861 0.331
MWST () 5(3-5) 5(3-5) 0.317 5(3-5) 5(2-5) 0916 0.719
SEMG (m, RSM)
Inhalation 43.3(8.3-171.5)" 42.0(14.2-84.2)" 0.184 34(14.9-123.1) 34.0 (13.6-123.1)" 0.050 0.019
Exhalation 48.7 (18.0-177.5)" 64.9 (21.6-163.0) 0.001 49.5(19.4-200.3)" 46.0 (19.4-200.3)° 0.060 <0.001
Tongue pressure 57.0 (16.0-247.7)" 68.0 (16.0-291.6)  0.022 52.7(20.3-123.0)" 44.7 (19.5-123.0)" 0.101  0.028
Swallowing 42.4 (18.0-167.9) 47.0(26.9-224.5)" 0.007 33.3(19.5-63.6)" 32.3(19.2-63.6)" 0.386 0.016
Tc;’;gll‘;:g 98.2(41.0-329.5) 135.7(50.1-260.9) 0.043 98.2(25.1-277.2) 87.8(25.1-277.2) 0.084 0.015
p-value? <0.001 <0.001 <0.001 <0.001

T: The variables at baseline and 6-weels later are compared using the Wilcoxon signed-rank sum test

1: The intervention and control groups are compared using the Mann—-Whitney U test 6-weeks from baseline

P: RSMs of SEMG are compared using the Kruskal-Wallis test

" p <0.05 and **: p <0.01 when comparing to tongue cleaning, analysed using Steel test as post hoc test for Kruskal—
Wallis test

FVC, forced vital capacity; PEFR, peak expiratory flow rate; MWST, modified water swallowing test; SEMG, surface
electromyography; RMS, root mean square.
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Action Intervention group  p-value  Control group  p-value
Inhalation 1.1 (0.7-2.7) 0.133 1.0 (0.7-1.2) 0.075
Exhalation 1.2 (0.8-2.4) 0.001 1.0 (0.8-1.3) 0.084
Tongue pressure 1.2 (0.8-3.6) 0.031 1.0 (0.4-1.1) 0.087
Swallowing 1.3 (0.8-5.1) 0.007 1.0 (0.7-1.4) 0.386
Tongue cleaning 1.1 (0.9-2.0) 0.020 1.0 (0.6-1.1) 0.071
The data were standardized based on each individual's 'before' measurements. The 'after' data
were evaluated in proportion to these 'before' measurements, ensuring a more accurate
comparison of muscle potential changes. The 'before' measurements (e.g., 1 as reference) and
‘after’ measurements are compared using the Mann—Whitney U test in each group.
[C)) SENMG(RMS) FVC PEFR
FVC (r = 0.442 p = 0.007) PEFR SEMG(RMS)
( 9 FVC
SEMG(RMS) B *

0.4+ 0.4 p=0.003; 5)

2 4. WA O EHE AR RERS TG EhsEMG(RMS) D 254K & FVC., PEFRD ZE{k =R oD FH B B4

Ratio of change
FvC PEFR
Correlation
Ratio of change in SEMG (RMS) of efficiency 0.442  0.251
suprahyoid muscles during exhalation seialue 0.007 0.140

FVC, forced vital capacity; PEFR, peak expiratory flow rate; sSEMG,surface electromyography: RMS, root mean
square.
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Variables B + SE P

Ration of change in sEMG (RMS) of

suprahyoid muscles during exhalation 0.4+0.4 0.003
Age [0 - 0] 0.868
Sex 0.3+-0.8 0.493
Number of teeth 0O+0 0.377

FVC, forced vital capacity; sEMG, surface electromyography; RMS, root mean square; B,
partial regression coefficient; SE, standard error.
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